Relationship among activation of the Na+/H+ antiporter, ornithine decarboxylase induction, and DNA synthesis.
The relationship among activation of the Na+/H+ antiporter, ornithine decarboxylase, and DNA synthesis was examined with bovine small lymphocytes stimulated by concanavalin A (Con A). The Na+/H+ antiport activity was activated immediately after addition of concanavalin A; the maximum was reached 1 h after Con A addition and the activation continued at least 6 h. With increasing concanavalin A concentrations, the activities of the Na+/H+ antiporter, ornithine decarboxylase, and DNA synthesis increased in a parallel manner. In the presence of HCO3- in the medium, the internal alkalinization of lymphocytes was not induced by Con A. Ornithine decarboxylase and DNA synthetic activities were not inhibited by 5-(N-ethyl-N-isopropyl) amiloride (EIPA), a specific inhibitor of the Na+/H+ antiporter. In contrast, in the absence of HCO3- in the medium, the internal pH was alkalinized approximately 0.06 pH units by Con A. EIPA did inhibit the alkalinization of the internal pH or DNA synthesis significantly. Ornithine decarboxylase activity was not inhibited by EIPA. These results indicate that the activation of a Na+/H+ antiporter is not a trigger for cell proliferation, but its activation is important probably through the maintenance of the internal pH optimum, especially in HCO3(-)-free medium.